tionarily conserved response to DSBs. In humans, the curs, cells must identify the DSB, activate the DNA H2AX C-terminal tail is a short extension beyond a condamage checkpoint, and repair the break. Chromatin served core region that distinguishes this variant from modification appears to be important but not essenthe canonical H2A1 histone. Although the length of the tial for each of these processes, yet its precise mechtail can vary in different species, the SQ residues at the anistic roles are only beginning to come into focus.
may contribute to but is not essential for both promain is not required for its γ-H2AX binding or focus formation (Kobayashi et al., 2002; Ward et al., 2003). cesses.
One mechanism by which γ-H2AX could promote re-γ-H2AX also appears to have a role in adaptor function in S. pombe. After low levels of IR, the H2A-AQ pair is to recruit repair machinery to damage sites; however, localization studies argue against this notion. mutant can appropriately phosphorylate downstream checkpoint components and mediate a checkpoint arDSBs are repaired by nonhomologous end joining (NHEJ) and homologous recombination (HR). NHEJ rest (Nakamura et al., 2004). This checkpoint competency is challenged with increasing amounts of irradiapromotes the religation of two broken ends of a DSB, whereas HR uses a homologous template, preferably a tion. H2A-AQ mutants cannot form Crb2 foci at sites of damage. In vitro, Crb2 is able to bind phosphorylated sister chromatid, for repair-induced replication leading to rejoining of the broken ends. NuA4 is a histone acetyltransferase complex whose catalytic subunit, Esa1, acetylates the N-terminal tail of γ-H2AX) and a secondary binding interface (dependent on γ-H2AX). This latter interaction could be through a H4, which is important for resistance to DNA-damaging agents ( Table S1 in the Supplemental Data available with this article online). We will focus specifically on histone methylations and their role in recruiting checkpoint adaptors to damage sites. Bulk levels of histone methylations do not appear to be induced after DNA damage (Huyen et al., 2004) In an effort to combine these data into a coherent picture, we present a speculative model ( Figure 1B) . maintains and expands the γ-H2AX phosphorylation.
